The five types of extract were compared with regard to yield of gonadotrophin, purity, toxicity, and behaviour in bioassay, using statistical methods to assess the significance of results. Differences in slope of dose-response lines, standard deviation of response and precision of estimates were negligible. Marked and strongly correlated differences were noted in purity and toxicity, the former decreasing, the latter increasing in the following order: Method I, II, V, IV, III.
Based on the results of this study, Method I was adopted as a routine procedure. Fiducial limits of slope were calculated both from the inter-assay and from the intra-assay variation. The two fiducial intervals were in excellent agreement, thus confirming part of the assumptions underlying the statistics of bioassay.
The efficiency and reliability of extraction methods for urinary gonadotrophin are likely to remain of interest as long as extraction is required prior to actual assay, and as long as investigators using different techniques wish to compare assay results. Despite extensive discussion of available data (Albert 1961, Chapter II) and additional recent papers on this problem (Loraine 8c Mackay 1961 , Vierneisel 1961 , the evidence is inconclusive and partly contradictory. More experimental data are required before it can be hoped to reach agree¬ ment on the relative merits of current techniques.
These methods differ to some extent in ease and speed of operation. Among other parameters which are relevant to the subject, the yield in gonadotrophic activity is the most important one, but the following should also be considered: the degree of purity of extracts as measured by the weight of material extracted per litre of urine, their toxicity as reflected in the mortality rate of test animals, and their behaviour in bioassay with regard to the slope of doseresponse lines, the variation in response and the precision of results, as well as a possible difference between high-titre and low-titre urines in all these respects.
The purpose of the present investigation was to compare five published extraction methods with regard to all these parameters, using the bioassay based on the uterine weight increase in immature mice. The important question of the influence of extraction procedures on the ratio of follicle-stimulating hormone (FSH) /. Tannic acid (Copenhagen).
-
The method was used as described by Johnsen (1958) .
II. Kaolin-acetone (Geneva).
The method of Albert (1955) V. Benzoic acid-tungstic acid (Birmingham).
The method was used as described by Butt (1958) .
Before starting on the experimental extractions included in this report, a few other urine samples were extracted, in order to become familiar with the technical details of each method. No technical difficulties were noted.
Bioassay
The gonadotrophic activity of the extracts was assayed by the uterine weight in¬ crease produced in intact immature albino mice obtained from a dealer and weighing between 8 and 13 g at autopsy. Animals, cages and injected solutions were ran¬ domized according to Borth et al. (1957, p. 512) . The total dose of 1.5 ml fluid was divided in 3 X 0.5 ml injected subcutaneously on three successive mornings. On the fourth morning, the animals were killed with ether, weighed, and autopsied. The uterine horns were weighed without prior drying on filter paper, special care being taken in making the final cuts on the boat of the torsion balance, in order to avoid losses in intra-uterine fluid. The response metameter was the untransformed weight in milligrams. 
Statistical Methods
The multiple bioassays were evaluated as described by Borth (1960) . From the in¬ dividual slopes and their variances, calculated according to Borth (1960) 
RESULTS

Biological Activity
The 30 multiple bioassays were valid according to the usual criteria, i. e. combined regressions were significant, fiducial limits finite, and there was no significant curvature or slope variation. The estimated potencies are listed in For the low-titre urines from males and cyclic women, the yields obtained with Method V were consistently lower than all others (P <~l 0.001), while Method I gave consistently higher yields than the other four methods (P < 0.001). Method III gave a higher mean yield than Method II (P < 0.01) and, perhaps, also than Method IV (P < 0.05). In view of the fact that several estimates in Table 2 were based on very few animals (see Table 1 ), weighted means were also calculated, using the JV-values from Table 1 as weighting coefficients. The results were very similar.
Toxicity and Purity
The number of mice which died before the end of an assay varied with doses and preparations. Some of the mortality rates observed are summarized in Table 3 . There was no difference in mortality between the animals which had received any dose of the standard preparation or low doses (up to 22.5 ml-eq. of urine) of the various extracts (P > 0.2). The observations from these groups were pooled and showed an average mortality of 7°/o. When high doses of extracts had been administered (from 100 to 200 ml-eq.
of urine), marked differences in mortality were noted. Only the extracts pre- Table 4 . As far as the high-titre urines from postmenopausal women are concerned, differences between any two of the six values could only be attributed to random variation (0.1 >P> 0.05 for three of the differences involving Method IV, > 0.1 for all the other differences). It is noteworthy that the five variances corresponding to the five extraction methods were homogeneous (P > 0.5), whereas the variation in slope was smaller for the standard preparation (P<C0.01).
For the low-titre urines, most differences between any two of the six mean slopes in Table 4 likewise did not exceed the amount allowed for by random variation (P>0.05). Only the two differences between Methods V and I and between Method V and the standard were significant (P<0.01).
The combined slopes and their variances, as calculated in the evaluation of each multiple assay, provided some material for testing part of the as- Cochran (1954) . The numbers of observations are given in parentheses.
End-point in bioassay: uterine wet weight with fluid (mg) in immature mice. (Soffer et al. 1962 , Futterweit et al. 1963 ). The extracts prepared by the various methods differed considerably in amount and quality of the material extracted, and obviously the hormone itself represented only a tiny part of the whole. At the present time, these facts and the various mechanisms discussed by the authors cited provide the most plausible ex¬ planation for the differences in yield observed in the extracts which were prepared from low-titre urines by Methods I to IV. It should be noted that not only the amount but also the quality of the »inert« substances present must play a rôle, since the yields were not simply correlated with the mean weights of extracted material.
Method of extraction
The same hypothesis also explains the absence of differences between the extracts from high-titre urines. These were diluted more before injection, and the concentration of interfering substances was too low for their effects to be notable.
Incomplete extraction was probably partly responsible for the low yields obtained with Method V from both groups of urine.
The average toxicity of the extracts increased with their weight. It seems reasonable to conclude that this strong correlation reflects a direct causal relationship. As a practical conclusion from the findings of this investigation, the kaolinacetone method (II) was abandoned and the fannie acid method (I) adopted as a routine procedure in the authors' laboratory, because Method I, in addition to its ease and reliability in operation, gave higher yields as well as less bulky and less toxic extracts. Most authors would probably agree with a weaker statement to the effect that Method I gives yields at least as high as, and extracts of smaller weight than, most other current methods. Except for these two points, no universal validity is claimed for the results reported herein.
This may seem an unusual statement, but from the literature and many dis¬ cussions on the subject, the impression was gained that the outcome of com¬ parative studies on yield and toxicity may to some extent be determined by details in local conditions which are not always easy to specify, but which nevertheless may permit the detection of effects which may go unnoticed elsewhere.
In a study which was in several ways similar to the present one, Loraine 8c Mackay (1961) noted no significant differences in yield between the same five extraction methods (as well as a sixth one not investigated here). It is believed that differences in animal strains, injected fluids, properties of kaolin brands etc. could easily account for most of the discrepancy.
